I. Introduction and results. In a number of recent papers Heerema [2] , [4], Neggers [6] , and the author [5] , have used techniques involving the lifting of derivations and (infinite) higher derivations from the residue field k, of a local ring R, to derivations and higher derivations of R. These papers are concerned with the automorphism structure of complete regular local rings. In this paper we will identify the group of higher derivations of k which lift to R when R is a wildly ramified z>-ring with ramification p over an unramified y-subring. In particular let Re be a ramified z>-ring with ramification e. That is, Re is a complete, discrete, rank one, valuation ring having characteristic zero with residue field k of characteristic p (p prime ^ 2) and pRe is the eth power of the maximal ideal M of Re. If e=l or (e, p) = l then all higher derivations of k lift to higher derivations of Re [l, Theorem 1, p. 575], [7, Theorem 3 .4, p. 24]. We determine which higher derivations of k lift in the simplest wildly ramified case, when e = p, and generalize a theorem first proved by Wishart [7, Theorem 3 .18, p. 44] characterizing those rings Rp with the property that all higher derivations of k lift.
The symbol ir will always denote a prime element of Rp and a the residue of aERP-We have, irp+pu = 0, U9^0, and if uEkp, ir can be chosen so that^+p^+ir'w) =0, £>0and w^O, or so that7rp+p = 0. It is not difficult [5, Lemma 2.3 ] to see that ir can be chosen to satisfy precisely one of the following:
tt" + pu = 0, m££ kp.
(1.2, t) it" + p(\ + tt'w) =0, 1 ^ t =: p, w j* 0, and w $ k" when t = p.
(1.3) tt" + p(l + tt"+1w) = 0.
We may identify now two parameters, expo Rp and res Rp [5] , which will have a decisive role in this study.
expo Rp = 0 if 7r satisfies 1.1.
(1.4) = t if ir satisfies 1.2, t.
= p + 1 ii ir satisfies 1.3.
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res Rp = ii if ?r satisfies 1.1.
(1.5) = f if tt satisfies 1.2, t or 1.3 and rp = w with f E kp-= 0 otherwise. Equation 1.5 does not uniquely determine res Rp. However, res Rp is uniquely determined, mod kp, either with respect to addition or multiplication, and this will be sufficient for our purposes. The quantity expo Rp is uniquely determined by 1.4. We let Gd be the group of derivation automorphisms of Rp, and Gs the group of strongly convergent derivation automorphisms of Rp [5] . The symbols u and w will always be used as above.
We now state the results of this study. 
We list some observations. I. pgv(f'(ir) )^2p-l. 2.6 Lemma. // expo Rp = p + l and {Di}EH(Rp) induces {5,-} EH(k) then bi (res Rp) =0 for each i.
Proof. Omitted.
We now show that if {5,} EH(k) satisfies the conditions of the theorem then {bi} is induced. We assume {P>,-}"_! is a finite higher derivation of R into Rp, A0=l, f'W) and At, i^l are as before. We list some observations which follow from (2.2, i), l^i^n.
VIII. Let expo Rp = 0, v(J'(t) )<2p-l and D{(t)E(t) for t=l, We may now proceed with the lifting of higher derivations of k to Rp. The following theorem will be used repeatedly:
2.7 Theorem [3, Theorem 4, p. 38]. Let S be a p-basis for k and let SER be a set of representatives of the elements of S. If I is the set of positive integers and f is a mapping from SXI into Rp then there is one and only one {D{} EH(R, Rp) (finite higher derivation {A}?.! of length n) such that Di(s) =f(s, i) for all sES and all iEI (all sES and all i= 1, 2, • • ■ , n). Proof. Omitted.
In view of the fact that higher derivations of k are completely determined by their action on a p-basis for k corollary A is clear.
Corollary B follows from [5] . Conversely an embedding of 5 determines a higher derivation of S. The correspondence is an isomorphism of the higher derivation group of 5 onto the inertial embedding group of 5. An application of our theorem will identity the subgroup of the embedding group of k consisting of those embeddings which are induced by embeddings of Rp.
